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TABLE 10-2 
YEAR 2022 PEAK HOUR DRIVEWAY QUEUING ANALYSIS 

Key Ramp Intersection 

(1) 
Year 2022 Cumulative Plus Project Traffic Conditions 

With Recommended Improvements (if applicable) 

Estimated 
Storage 

Provided
33 

(feet) 

AM Peak Hour PM Peak Hour 

Max. 
Queue/ 

Min. 
Storage 

Required34 

Adequate 
Storage 

(Yes / No) 

Max. 
Queue/ 

Min. 
Storage 

Required34 

Adequate 
Storage 

(Yes / No) 

A. 
Todd Avenue at  
Colorama Driveway 1 

     

 Northbound Left -Turn 140’ 51’ Yes 25’ Yes 

B. 
Todd Avenue at  
Grand Villages Driveway 

     

 Southbound Left-Turn 140’ 25’ Yes 25’ Yes 

C. 
Todd Avenue at  
Colorama Driveway 2 

     

 Northbound Left-Turn 125’ 25’ Yes 25’ Yes 

                                                           
33     Source: Conceptual Striping Plan for Todd Avenue between Sierra Madre Avenue to W. 10th Street prepared by LLG 

Engineers.  
34  Maximum queue in feet (ft) is calculated by taking the 95th Percentile Queue length (ft) in HCM 6. 
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10.5 Project Specific Improvements  
Subject to the review and approval of the City of Azusa, the following Project design features are to 
be implemented in conjunction with development of the proposed Project to ensure adequate access 
and egress to the site is provided: 

 Install a “STOP” sign, stop bar at the Project Driveway No. 1 on Todd Avenue, per the City 
of Azusa standards/requirements. 

 Maintain adequate sight distance for the Project driveway by minimizing obstructions (i.e. 
landscaping and/or hardscape) within the “limited use area” on either side of the proposed 
project driveway as noted in Figures 10-1A and 10-1B. Landscaping and/or hardscapes 
should be designed such that a driver’s clear line of sight is not obstructed and does not 
threaten vehicular or pedestrian safety. Subject to the review and approval of the City Traffic 
Engineer, it is recommended that all plants and shrubs within the limited use area be of the 
type that will grow no higher than 30-inches above the curb. 

 As a project design feature, modify the existing striping on Todd Avenue to provide a 12-foot 
wide two-way left-turn, while maintaining two through lanes in both northbound and 
southbound directions and post the appropriate regulatory signs to restrict on-street parking 
along this section of Todd Avenue. Figure 10-4 presents the conceptual improvement plan 
for the proposed two-way left-turn lane. All necessary striping, pavement markings and signs 
are to be installed per the Caltrans requirements, the CA MUTCD and/or the City of Azusa.  

 To enhance pedestrian and golf cart crossings along Sierra Madre Avenue the Project is 
proposing to install In-Roadway Warning Lights (IRWLs), which are in-pavement flashing-
light system along the crosswalks to warn drivers of oncoming pedestrian and/or cart traffic, 
or install Rectangular Rapid Flashing Beacon (RRFBs) roadside and/or mid-block crosswalk, 
which are user-actuated and emit flashing beacons to warn drivers of oncoming pedestrian 
and/or cart traffic. These improvements are subject to review and approval of the City of 
Azusa. 
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11.0 CONSTRUCTION TRAFFIC IMPACTS 
This section of the report includes a qualitative assessment associated with the potential traffic 
impacts due to construction activities at the project site. The construction activities associated with 
Project include 1) demolition, 2) site preparation, 3) grading/excavation, 4) trenching, 5) building 
construction and 6) paving.  

According to information provided by the project team, approximately 259 tons of hauling volume 
over a duration of 8 days is expected to be imported and/or exported to and/or from the Project site 
during the site preparation construction phase. Additionally, 507 total truck round trips over a 
duration of 264 days are expected during the building construction phase, while a total of 10 truck 
round trips are anticipated during the paving portion of the construction phase. Based on discussions 
with the Client, three (3) trucks per day over a duration of 10 days was assumed for tree removal and 
three (3) trucks per day over a duration of 14 days was assumed for boulder removal during the 
demolition phase. Information regarding hauling volume and/or truck trips were not provided for the 
grading/excavation and trenching phases, therefore zero truck trips were assumed for the respective 
phases. During each construction phase, information relating to total number of employees required 
per phase and total number of working days were provided and utilized to forecast construction-
related employee trips.  

In addition to the aforementioned information, the following assumptions were utilized in 
forecasting truck-related traffic and employee-related traffic for the six (6) construction phases of the 
Project.   

 An 8-hour work day over a five-day weekday period (Monday through Friday) was assumed. 
 Based on similar construction-related projects conducted by LLG, assumed a Truck Capacity 

of 15 cubic yards (CY) per truck and 10 CY per concreate truck. 
 Each truckload requires an inbound trip and an outbound trip. 
 The daily number of truck trips was averaged over the eight-hour workday to obtain the 

number of peak hour truck trips (50% entering and 50% exiting). 
 A Passenger Car Equivalent (PCE) factor of 3.0 was applied to the truck trips to convert 

them into passenger car trips. 
 Each employee would make 4 trips per day (one during the AM peak hour, two during the 

lunch hour and one during the PM peak hour. 

Using the aforementioned information, Table 12-1 provides a summary of the forecast construction 
peak hour and daily traffic volumes for the six (6) construction components of the Project.  Review 
of the first row of Table 12-1 shows that the Demolition phase is expected to generate 106 daily trips 
with 28 trips produced during the AM peak hour and 28 trips produced during the PM peak hour.  
Review of the second row of Table 12-1 shows that the Site Preparation construction component is 
expected to generate 26 daily trips with 8 trips produced during the AM peak hour and 8 trips 
produced during the PM peak hour. Review of the third row of Table 12-1 shows that the 
Grading/Excavation construction component is expected to generate 136 daily trips with 34 trips 
produced during the AM peak hour and 34 trips produced during the PM peak hour. Review of the 
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fourth row of Table 12-1 shows that the Trenching construction component is expected to generate 
40 daily trips with 10 trips produced during the AM peak hour and 10 trips produced during the PM 
peak hour. Review of the fifth row of Table 12-1 shows that the Building construction component is 
expected to generate 108 daily trips with 30 trips produced during the AM peak hour and 30 trips 
produced during the PM peak hour. Review of the sixth row of Table 12-1 shows that the Paving 
construction component is expected to generate 60 daily trips with 15 trips produced during the AM 
peak hour and 15 trips produced during the PM peak hour. 

Based on the expected generated trips, the Grading/Excavation construction phase will produce the 
most trips. However, the total AM and PM Peak Hour trips generated by the Grading/Excavation 
construction phase is expected to contribute significantly less than 50 peak hour trips. Therefore, 
traffic associated with the Grading/Excavation construction phase will be minimal. 
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TABLE 12-1 
PROJECT CONSTRUCTION–RELATED TRAFFIC GENERATION 

Project Description35 Daily 
2-way 

AM Peak Hour PM Peak Hour 
Enter Exit Total Enter Exit Total 

Demolition               
 Employee Traffic36 88 22 0 22 0 22 22 
 Construction Traffic37 6 1 1 2 1 1 2 

Passenger Car Equivalent Factor38 3 3 3 3 3 3 3 
Truck Subtotal 18 3 3 6 3 3 6 

Demolition Total 106 25 3 28 3 25 28 
Site Preparation                

 Employee Traffic36 8 2 0 2 0 2 2 
 Construction Traffic39 6 1 1 2 1 1 2 

Passenger Car Equivalent Factor38 3 3 3 3 3 3 3 
Truck Subtotal 18 3 3 6 3 3 6 

Site Preparation Total 26 5 3 8 3 5 8 
Grading/Excavation               

 Employee Traffic36 136 34 0 34 0 34 34 
 Construction Traffic 0 0 0 0 0 0 0 

Grading/Excavation Total 136 34 0 34 0 34 34 
Trenching               

 Employee Traffic36 40 10 0 10 0 10 10 
 Construction Traffic 0 0 0 0 0 0 0 

Trenching Total 40 10 0 10 0 10 10 
Building Construction               

 Employee Traffic36 96 24 0 24 0 24 24 
 Construction Traffic40 4 1 1 2 1 1 2 

Passenger Car Equivalent Factor38 3 3 3 3 3 3 3 
Truck Subtotal 12 3 3 6 3 3 6 

Building Construction Total 108 27 3 30 3 27 30 
Paving               

 Employee Traffic36 48 12 0 12 0 12 12 
 Construction Traffic41 4 1 0 1 0 1 1 

Passenger Car Equivalent Factor38 3 3 3 3 3 3 3 
Truck Subtotal 12 3 0 3 0 3 3 
Paving Total 60 15 0 15 0 15 15 

                                                           
35  Assumed each construction phase does not overlap and each phase includes both Golf Course and Azusa Greens. 
36  For Employee Traffic, assumed total staff per phase and each employee would make 4 trips per day (one during the AM Peak Hour, two during the lunch 

hour and one during the PM Peak Hour). 
37  Assumed 3 trucks per day over a duration of 10 days for Tree Removal and 3 trucks per day over a duration of 14 days for Boulders. 
38  A Passenger Car Equivalent factor of 3.0 was applied to the truck trips to convert them into passenger car trips. 
39  Based on construction data provided, converted tons to cubic yards (CY) using rate of 1.35 tons per CY. Based on construction analysis done for similar 

studies conducted by LLG, assumed truck capacity of 15 CY to calculate total Truck trips during duration of total working days. From here, averaged total 
daily truck trips over an 8-hour work day to obtain number of peak hour truck trips. 

40  Given 507 Total Round-trips over 264 total work days, converted to Daily Truck Trips and averaged over 8-hour work day to obtain number of peak hour 
trips. 

41  Given 10 Total Round-trips over 10 total work days, converted to Daily Truck Trips and averaged over 8-hour work day to obtain number of peak hour 
trips plus 1,987 CY of concrete assuming a truck capacity of 10 CY. 
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11.1 Construction Traffic Assessment 
Construction-related trips associated with trucks and employees traveling to and from the site in the 
morning and afternoon may result in some minor traffic delays; however, potential traffic 
interference caused by construction vehicles would create a temporary/short-term impact to vehicles 
using Foothill Boulevard and Todd Avenue in the morning and afternoon hours and the number of 
construction workers will vary depending on the specific construction activities over time.  

Traffic impacts to the adjacent roadway network will be minimal and not long-term.  Further, since 
existing service levels at six (6) study intersections currently operate at LOS D or better during the 
weekday AM peak hour and PM peak hour, no significant impacts resulting from the minimal amount 
of construction-related traffic added to the study intersections are anticipated aside from the nuisance 
traffic that will occur as a result of construction-related traffic (e.g., construction materials, 
construction workers, etc.). Although the intersection of Irwindale Avenue and Foothill Boulevard 
currently operates at LOS E during the weekday PM peak hour, construction-related traffic impacts 
would be considered less than significant since the highest expected peak hour trips during the 
Grading/Excavation phase contributes significantly less than 50 peak hour trips. 

Nevertheless, to reduce the impact of construction-related traffic (i.e. during the weekday and 
weekend), the implementation of a Construction Management Plan is recommended to minimize 
traffic impacts upon the local circulation system in the area. The Construction Management Plan 
would be prepared to manage truck traffic as well as address other construction related effects on the 
roadway. All construction vehicles would carry the required hauling permits and would use the most 
direct route via Foothill Boulevard to the I-210 Freeway and/or Foothill Boulevard to Todd Avenue.  
The exact haul routes will need to be confirmed with City of Azusa Public Work staff and/or the 
adjacent jurisdictions prior to approval. According to the City of Azusa Public Works Department, 
hauling may occur Monday through Friday between the hours of 7:30 AM – 4:30 PM. Subject to the 
direction of the City Traffic Engineer, haul operations associated with the materials exported may be 
prohibited during the AM and PM peak commuter periods (i.e. between 7:00 AM – 9:00 AM and 
4:00 PM – 6:00 PM). Construction is not anticipated to require closure of any vehicle lanes, bicycle 
lanes, or sidewalks. As stated above, the effects of construction-related traffic are short term and 
temporary and would not have an effect on LOS during the peak hours, therefore the impact to the 
performance of the roadway network is less than significant. 

11.2 Construction Management Plan Criteria 
To ensure impacts to the surrounding street system are kept at a minimum, it is recommended that a 
Construction Management Plan for the proposed Project be developed. The Construction 
Management Plan recommends coordination with the City of Azusa Public Works Department and 
address the following:  

 Traffic control for any street closure, detour, or other disruption to traffic circulation, inclusive 
the necessary traffic control to allow for constructed related traffic to enter and exit the site from 
Todd Avenue. 
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 Identify the routes that construction vehicles will utilize for the delivery of construction materials 
(i.e. lumber, tiles, piping, windows, etc.), to access the site, traffic controls and detours, and 
proposed construction phasing plan for the project.  

 Specify the hours during which transport activities can occur and methods to mitigate 
construction-related impacts to adjacent streets.  

 Require the Applicant to keep all haul routes clean and free of debris including but not limited to 
gravel and dirt as a result of its operations. The Applicant shall clean adjacent streets, as directed 
by the City of Azusa Public Works Department, of any material which may have been spilled, 
tracked, or blown onto adjacent streets or areas. 

 Hauling or transport of oversize loads will be subject to the requirements of the City of Azusa 
Public Works Department and/or the adjacent jurisdictions of the City of Irwindale.  

 Use of local streets shall be prohibited.   
 Haul trucks entering or exiting public streets shall at all times yield to public traffic. 
 If hauling operations cause any damage to existing pavement, street, curb, and/or gutter along the 

haul route, the applicant will be fully responsible for repairs. The repairs shall be completed to 
the satisfaction of the City of Azusa Public Works Department.  

 All construction-related parking and staging of vehicles will be kept out of the adjacent public 
roadways and will occur on-site.  

 This Plan shall meet standards established in the current California Manual on Uniform Traffic 
Control Device (MUTCD) as well as City of Azusa Public Works Department.  The traffic 
control plans (TCP) shall be prepared by the contractor and submitted to the City of Azusa 
Public Works Department for approval pertaining to off-site work, including sidewalk 
construction, building facade, underground utilities, driveway construction and any work that 
would require temporary curb lane closures.  The plan shall be according to the CAMUTCD 
(latest edition) guidelines, including signs, cone arrangements, flagmen to assist with pedestrian 
and traffic.  The plan shall include other pertaining requirements by the City of Azusa Public 
Works Department. 
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Key Study Intersections 
1. Irwindale Avenue at Foothill Boulevard (Irwindale) 
2. Todd Avenue at Foothill Boulevard (Azusa) 
3. Todd Avenue at 10th Street (Azusa) 
4. Todd Avenue at Sierra Madre Avenue (Azusa) 
5. Vernon Avenue at Sierra Madre Avenue (Azusa) 
6. Vernon Avenue at 10th Street (Azusa) 
7. Vernon Avenue at Foothill Boulevard (Azusa) 
 

Detailed peak hour level of service analyses were prepared at the above locations under the 
Existing Traffic Conditions, Existing Plus Project Traffic Conditions, Year 2022 Future Traffic 
Conditions, and Year 2022 Future Traffic Conditions plus Project.  The Scope of Work for this 
project was developed in conjunction with City staff and satisfies the City of Azusa requirements 
and is consistent with the Congestion Management Program (CMP) for Los Angeles County. 
 

 Level of Service (LOS) Standards and Significant Impact Criteria: 
 
City of Azusa 

LOS “D” is the minimum acceptable condition that should be maintained during the peak commute 
hours. Hence, any intersection operating at LOS “E” or “F” is considered deficient/unsatisfactory.  
The V/C ratio is used in determining impact significance. The City of Azusa considers an increase of 
0.02 or more in the V/C ratio at locations which reach LOS E or F as a significant impact. For 
unsignalized intersections, an impact is considered significant when the Project adds an increase of 2 
seconds or more where the final service level is LOS E or F.  

City of Irwindale42 

The City of Irwindale utilizes the following threshold of significance for signalized intersections: 

• When a signalized intersection operates at LOS D or better under existing or future 
conditions, and the addition of the project trips degrades the intersection operations to LOS E 
or F. 

• When a signalized intersection operates at LOS E or better under existing or future baseline 
conditions, and the addition of the project trips degrades the intersection operations to LOS F 
or increases the V/C ratio by 0.02 or greater. 

• When a signalized intersection operates at LOS F under existing or future baseline 
conditions, and the addition of more than 50 peak hour project trips increases the V/C ratio 
by 0.02 or greater.   

                                                           
42  Source: Traffic Impact Study for Kaiser Permanente Irwindale Medical Office Building Project, prepared by LLG Engineers, dated March 28, 

2016. 
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Boulevard and Todd Avenue at Foothill Boulevard are forecast to operate at an unacceptable 
LOS E or F under Year 2022 Plus Project traffic conditions, the proposed Project adds less than 
0.02 to the V/C ratio and therefore the Project’s incremental V/C ratio increase is considered 
insignificant. Further yet, the Project’s impact is considered less than significant since the project 
contributes less than 50 peak hour trips at this key location. The remaining key study 
intersections are forecast to operate at LOS D or better during the weekday AM and PM peak 
hours with the addition of Project traffic. 

 Site Access Evaluation – The proposed project driveway is forecast to operate at an acceptable 
LOS during the weekday AM peak hour and PM peak hour in the Existing Plus Project and Year 
2022 Plus Project traffic conditions. As such, motorists entering and exiting the Project site will 
be able to do so comfortably, safely, and without undue congestion. 

The Sight Distance Evaluation prepared for the project driveways was based on the criteria and 
procedures set forth by the California Department of Transportation (Caltrans) in the State’s 
Highway Design Manual for “Private Road Intersections”. Upon review, the sight distances at 
the project driveways are expected to be adequate if obstructions within the sight triangles are 
minimized. 

A circulation evaluation was performed using the Turning Vehicle Templates, developed by Jack 
E. Leisch & Associates and AutoTURN for AutoCAD computer software that simulates turning 
maneuvers for various types of vehicles. Upon review, the turning radii of service/delivery 
vehicles (SU-30) and the turning radii of a fire truck are met as these vehicles can access the 
Project site and circulate throughout the property. 

 Project-Specific Improvements - Subject to the review and approval of the City of Azusa, the 
following Project design features are to be implemented in conjunction with development of the 
proposed Project to ensure adequate access and egress to the site is provided: 

 
 Install a “STOP” sign, stop bar at the Project Driveway No. 1 on Todd Avenue, per the City 

of Azusa standards/requirements. 
 Maintain adequate sight distance for the Project driveway by minimizing obstructions (i.e. 

landscaping and/or hardscape) within the “limited use area” on either side of the proposed 
project driveway as noted in Figures 10-1A and 10-1B. Landscaping and/or hardscapes 
should be designed such that a driver’s clear line of sight is not obstructed and does not 
threaten vehicular or pedestrian safety. Subject to the review and approval of the City Traffic 
Engineer, it is recommended that all plants and shrubs within the limited use area be of the 
type that will grow no higher than 30-inches above the curb. 

 As a project design feature, modify the existing striping on Todd Avenue to provide a 12-foot 
wide two-way left-turn, while maintaining two through lanes in both northbound and 
southbound directions and post the appropriate regulatory signs to restrict on-street parking 
along this section of Todd Avenue. All necessary striping, pavement markings and signs are 
to be installed per Caltrans requirements, CA MUTCD) and/or the City of Azusa.  
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Text Box
Please note, since the submittal of the Scope of Work to the City of Azusa, minor refinements to the Project site plan have been made and now are represented in the site plan included in the revised TIA report.
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Text Box
Please note, since the submittal of the Scope of Work to the City of Azusa, an additional Cumulative Project - "Colorama" has been added to the list, which is reflected in the revised TIA report.















https://www.kiscoseniorliving.com/
http://vivanteliving.com/


https://www.holidaytouch.com/
https://www.holidaytouch.com/
http://www.venturatownehouse.com/
https://cypressplaceseniorliving.com/
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